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chelicerae, the spatulate tips of the infracapitulum and the tube-like

extension of the rostrum. The adaptive features are probably cor-

related with the type of food consumed, but they represent another

interesting modification of mouth parts in the oribatids that has yet

to be related to the biology of the mites.
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THE GENUSSUSANAROHWERAND MIDDLETON
( Hymenoptera : Tenthredinidae )

David R. Smith, Systematic Entomology Laboratory, Entomology Research

Division, Agr. Res. Serv., USDA^

ABSTRACT—A key and descriptions are given for the six known species of

Susana. Four new species, annulata, oregoneiisis, punctata, and rufa, are

described. The larvae of the genus are also described. Susana is found only in

western North America where it is associated with Junipcrus and Cupressus.

Rohwer and Middleton (1932) described the genus Sttsarm and

included only the type species, S. cupressi, described at the same
time. Later, a species described by Rohwer (1911) as Platycampus

jtiniperi was transferred to Susana by Ross (1937). These have been

the only known species in Susana. After I examined the specimens

of this genus in the collection of the U. S. National Museum, and

Mail address: c/o U. S. National Museum, Washington, D. C. 20560.
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specimens sent to me by Kenneth Goeden of the Oregon Department

of Agriculture and Joe Schuh of Klamath Falls, Oregon, it was ap-

parent that there were 4 undescribed species present. These species

are described here and a key is given for the separation of all the

species of Siusana; the larvae of Siisana are also described. The new
species from Oregon considerably extends the range of this genus.

Susana was placed in the tribe Hemichroini of the Nematinae by

Rohwer and Middleton (1932). The Hemichroini included those

Nematinae with a small basal anal cell in the forewing. Ross ( 1937

)

also placed Susana in this same group of Nematinae, but he did not

distinguish tribes. Later, Ross ( 1951 ) erected a new subfamily, the

Susaninae, for the genus Susana, a position which emphasized the

unique and intermediate characters of the genus. The absence of a

well-defined prepectus in the adult, and, in the larva, the presence

of prolegs on abdominal segments 2 to 8 and 10 and the absence of

ventral abdominal eversible glands, excluded Susana from the Nema-
tinae. The adults of Nematinae all have a well-defined broad prepec-

tus, and the larvae have prolegs on abdominal segments 2 to 7 and

10, and possess ventral abdominal eversible glands.

A relationship between the Diprionidae and Tenthredinidae, specifi-

cally the Nematinae, was pointed out by Maxwell ( 1955 ) in her study

of internal larval anatomy. The "intennediate-advanced" Malpighian

tubule arrangement found only in the Diprionidae and the Nematinae

of the Tenthredinidae, is also present in Susana. Futhermore, she

stated that oesophageal diverticula are found only in the Diprionidae

and the genus Susana of the Tenthredinidae. These two characters

were evidence in support of her view that Susana may represent a

hypothetical intermediate between the two families.

After evaluating adult and larval characters, it is apparent that

Susana does not belong in the Nematinae. It seems best, therefore,

to retain Susana in a separate subfamily near the Nematinae, a position

which does not obscure its distinctiveness and intermediate position.

Susana Rohwer and Middleton

Susana Rohwer and Middleton, 1932, p. 93; Ross, 1937, p. 77; Ross, 1951,

p. 28; Maxwell, 1955, p. 53.

Type-species.

—

Susana ctipressi Rohwer and Middleton. Monotypic and original

designation.

Adult. —Antenna of female long and slender, 3rd segment subequal in length

to 4th segment; of male, 3rd segment broadened and laterally flattened, remaining

segments flattened, but not as distinctly as 3rd segment, and 4tli segment longer

than 3rd segment. Malar space equal to or slightly less than diameter of front

ocellus. Clypeus truncate to very shallowly, circularly emarginate. Prepectus

reduced to a very narrow sclerite, sometimes difficult to see. Tarsal claw with

a moderate inner tooth. Forewing with 2r present or absent (absent only in

jitniperi); 2A and 3A curved up and meeting lA forming a small basal anal cell;
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vein M meeting Sc + R proximal to junction of Sc + R and Rs + M and veins

Mand Im-cu divergent, as in the Nematinae.

Key to Species

1. Female 2

Male 7

2. Mesopleiiron and outer orbits with distinct punctures 3

Mesopleuron and outer orbits without punctures, smooth and shining 4

3. Thorax and abdomen black; lancet with 12 annuli, teeth of annuli large,

usually less than 12 teeth on annuli 1 to 4; serrulae with 2 or 3 posterior

subbasal teeth (fig. 3) punctata, n. sp.

Prothorax, mesonotum, and abdomen, except for apical segment and sheath,

rufous; Lancet with 10 annuli, teeth of annuli small, usually 14 or more

on annuli 1 to 4; serrulae with 3 to 5 posterior subbasal teeth (fig. 2)

cupressi Rohwer and Middleton

4. Abdomen, except sheath, entirely rufous 5

Abdomen with apical 2 or 3 segments black __. —- 6

5. Lateral lobes black; forewing with 2r absent; lancet short, with 9 annuli

(fig. 4) juniperi (Rohwer)

Lateral lobes rufous; forewing with 2r present; lancet long, with 12 annuli

( fig. 5 ) ruf a, n. sp.

6. Legs, except each coxa and hindtarsus, orange; lancet with 11 annuli, teeth

of annuli large; serrulae with 4 or 5 large posterior subbasal teeth ( fig. 6

)

oregonensis, n. sp.

Hindlegs black, coxae and basal Vi of femora on front and middle legs

black; lancet with 14 annuli, teeth of annuli small; serrulae with several,

very fine posterior subbasal teeth (fig. 7) annulata, n. sp.

7. Mesopleuron and outer orbits with distinct punctures -

cupressi Rohwer and Middleton

Mesopleuron and outer orbits smooth and shining annulata, n. sp.

Larva. —Larvae of Siisana are more commonly collected than adults.

About 100 specimens were examined including at least 3 different

species, but there are few differentiating characters. S. juniperi has

been associated by rearing, but only 1 specimen is available. S.

cupressi has been reared, but larvae were evidently not saved, and

the larvae are associated only by locality and host. S. oregonensis

has not been reared, but larvae have been taken from juniper in

eastern Oregon where this is the only known species.

The following description includes characters that all the specimens

examined have in common:

Head oblong when viewed in full face. Antenna conical, 5-segmented. Large

l)lack area surrounding each eye. Clypeus with 2 setae on each side. Labriun

slightly asymmetrical with a small median notch; 2 setae on each side of dorsal

surface; epiphar>'nx with setal lobes narrow and far apart, 3 to 5 spines on each

side (fig. 20). Each mandible with 1 seta on outer basal angle; left mandible

with 1 rounded tooth with a small acute tooth at anterior edge and 1 small

acute tooth on ventral surface, 1 large apical tooth, and 1 truncate and 1 large
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Fig. 1, Distribution of Stisana species: solid circles, oregonensis, n. sp.; half

circle, rufa, n. sp.; open circle, juniperi (Rohwer); triangles, annulata, n. sp.;

rectangles, cupressi Rohwer and Middleton; X, punctata, n. sp.

acute dorsal tooth (fig. 19); right mandible with 2 ventral teeth, 1 large apical

tooth, and 1 large dorsal tooth widely separated from apical tooth by a large

U-shaped furrow (fig. 18). Maxillary palpus 4-segmented, 2nd segment with 1

seta; palpifer with 2 setae; subgalea with 1 seta; galea conical; lacinia with 6 or 8

spines located in groups of 3 or 4 on anterior and posterior edges with a space

void of spines separating tliem (fig. 21). Labial palpus 3-segmented; prementimi

with 3 setae on each side.

Thoracic legs 5-segmented, tarsal claw present; prothoracic and mesothoracic

legs reduced in size in contrast to the larger metathoracic legs; segments of all

legs of same proportions; numerous setae on inner surface of each coxa and

trochanter (some specimens with setae on outer surface of each femur and tibia).

A pair of setiferous lobes on each thoracic sternum. Thoracic spiracles lightly

winged.
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Abdominal segments 1 through 8 each 6-annnlate; small inconspicuous tubercles

on 2nd and 4th annulets, each postspiracular lobe, and subspiracular and surpedal

lobes. Abdominal spiracles hghtly winged. Prolegs on segments 1 to 8 and 10;

inner surface of each proleg with several setae. Sternum of 10th abdominal

segment and suranal and subanal areas setiferous. Ventral abdominal eversible

glands absent.

The larvae are most likely to be confused with some Allantinae and

those Blennocampinae lacking spines and with 6-annulate abdominal

segments; however, the shape and position of the apical and dorsal

teeth and lack of a mesal ridge in the right mandible, the position of

the spines of the lacinia, and the lack of small tubercles on the 1st, 3rd,

5th, and 6th annulets of each abdominal segment will separate the

larvae of Stisona.

Larvae have been examined from the following localities:

CALIFORNIA: Pasadena, IV-18-1944, ex cypress; Pauma Valley,

San Diego Co., V-12-1964, ex Italian cypress; Oroville, Butte Co., ex

cypress; Santa Barbara, IV-20-1960, ex Thuja; Bakersfield, Kern Co.,

ex Italian cypress; San Carlos, San Mateo Co., V-13-1960; Fresno,

IV-19-1960,' V-25-1964, ex Cupresstis sp.; Sacramento, V-19-1952,

V-16-1966, ex Cupresstis forhesi; Highland, Santa Barbara Co., V-12-
1967, ex Juniperus chinensis; Pasadena, 5-16-1929, on cypress; Wood-
side, VI-2-1950, ex Italian cypress; Saticoy, IV-25-1950, ex Tecate

cypress; Riverside, IV-29-1953, on Juniperus; Santa Susana, Ventura

Co., Apr. 26, 1932, ex cypress hedge; Escondidio, San Diego Co.,

V-23-1967, ex cypress.

OREGON: Simnasho, Wasco Co., June 10, 1963, beating juniper.

NEWMEXICO: Las Vegas Hot Springs, August, 1901, on juniper.

Much of the larval material was kindly loaned to me by Dr. Marius

Wasbauer of the California Department of Agriculture, Sacramento.

Specific determinations of larvae will be impossible until more
infonnation is available. Tlie following key is based on the larval-

adult associations presviously stated:

1. In frontal view, head rounded; basal width of frons more than medial length

(fig. 22); on Cupressus (Santa Susana, California)

cupressi Rohwer and Middleton

In frontal view, head more oblong; basal width of frons subequal to medial

length (fig. 23); on Juniperus 2

2. Head amber, labrum dark brown (Simnasho, Oregon) oregonensis, n. sp.

Head and labrum concolorous, light brown (Las Vegas Hot Springs, New
Mexico) juniperi (Rohwer)

Susana cupressi Rohwer and Middleton

Susana cupressi Rohwer and Middleton, 1932, p. 94; Ross, 1951, p. 28; Max-

well, 1955, p. 53.

The punctures on the mesopleuron and outer orbits will separate

cupressi from all other species of Susona except punctata. The color
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^rV'xwi^^
Figs. 2-7, Siisana species, $ lancets: 2, ciipres^i Rohwer and Middleton; 3,

punctata, n. sp.; 4, juniperi (Rohwer); 5, riifa, n. sp.; 6, oregonensis, n. sp.; 7,
annulata, n. sp.



PROC. ENT. SOC. WASH., VOL. 71, NO. 1, MARCH, 1969 19

and lancet characters given in the key will separate cupressi from

punctata. The sheath (fig. 8) is less truncate at its apex than that of

punctata (fig. 9).

The male may be distinguished from annulata, the only other Susana

species for which the male is known, by the punctures and genitalia.

In cupressi, the parapenis and penis valve are wider (fig. 14, 15).

Distribution.— CALIFORNIA: Riverside, March 10, 1928; Glen-

dale, March 26, 1931; Santa Susana, Ventura Co., February 9, 1931;

Mint Canyon, March 8, 1932; San Gabriel, March 9, 1932; Altadena,

May 2, 1948.

Type.—USNM44063. Female. Santa Susana, Ventura Co., Cahf.,

2-9-31, reared from Monterey cypress, Cal. Dept. Agr. No. 31123.

Host.

—

Cupressus spp. Records on adult specimens: Monterey
cypress, Arizona cypress.

Susana punctata, n. sp.

Female. —Length, 7.7 mm. Entirely black with the following whitish: maxil-

lary and labial palpi, tegula, upper margins of pronotimi; apex of each femur,

front and middle tibiae, basal Vz of hindtibia, and line on posterior margin of

each abdominal segment; labrum and spots on lateral sides of each abdominal

segment brownish. Wings hyaline.

Head and thorax, especially mesopleuron and outer orbits, with distinct

punctures. Sheath truncate at apex (fig. 9). Lancet with 12 annuh; annular

teeth large, less than 12 on annuli 1 to 4; central serrulae each with 2 or 3

posterior subbasal teeth ( fig. 3 )

.

Male. —Unknown.

Holotype. —Female, 7 mi. E. Big Pine, Inyo Co., CalLfomia, juniper,

March 29, 1966, Joe Schuh, collector. USNM69875.

Host. —The type was collected from juniper (Juniperus sp.).

Discussion. —This species is known only by the holotype. It may
be separated from all the other Susana species, except cupressi, by
the punctate mesopleuron and outer orbits. The predominately black

coloration, 12 annulate lancet, larger and fewer annular teeth, and
fewer subbasal teeth of the serrulae will distinguish punctata from
cupressi.

Susana juniperi ( Rohwer

)

Platycampiis juniperi Rohwer, 1911, p. 386.

Susana juniperi: Ross, 1937, p. 82; Ross, 1951, p. 28.

The short lancet with only 9 annuli will separate this species from
all other Susana species. The smooth and shining mesopleuron and
outer orbits will distinguish this species from cupressi and punctata;

the entirely rufous abdomen will separate it from oregonensis and
annulata; and the black lateral lobes and lancet will separate it from

nifa. The sheath is similar to that of rufa. The male is not known.
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Figs. 8-13, Susana species, 5 sheaths: 8, cupressi Rohwer and Middleton;

9, punctata, n. sp.; 10, rufa, n. sp., lateral view; 11, same, dorsal view; 12,

annulata, n. sp., lateral view; 13, same, dorsal view. Figs. 14-17, $ genitalia:

14, cupressi Rohwer and Middleton, harpe and parapenis; 15, same, penis valve;

16, annulata, n. sp., harpe and parapenis; 17, same, penis valve.

Only two specimens, one of which is the type, are known. In the

forewing of these specimens, vein 2r is absent and veins 2m-cu and
2r-m are interstitial. These characters are not present in the other

species of Stisatm, but, with only two specimens available, it is im-

possible to determine if these are valid or variable characters.

Distribution. —Known only from type locality and "Las Vegas, N.M."
Type. —USNM13994. Female. Las Vegas Hot Springs, NewMexico,
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bred from Junipenis, adult emerging April 7, 1902. There is a single

larval specimen in the USNMcollection from the same locality col-

lected in August 1901.

Host.

—

Jiiniperus sp.

Susana rufa, n. sp.

Female. —Length, 7.0 mm. Head and antenna black; maxillary and labial palpi

orange. Thorax rufous with anepimeron and pectus black. Legs with front and mid-

dle coxae dark orange, hindcoxa black; all trochanters black; all femora black with

white at extreme apex of each; front and middle tibiae white, hindtibia with

basal Mi wliite, apical V2 black; front and middle tarsi infuscate, hindtarsus black.

Abdomen rufous with basal plates and sheath black. Wings hyaline.

Mesopleuron and outer orbits smooth and shining. Sheath straight above,

rounded below (fig. 10). Lancet with 12 annuH; teeth on annuli 1 and 2 large

and distinct; central serrulae each with 4 or 5 posterior subbasal teeth (fig. 5).

Male. —Unknown

.

Holotype. —Female, 5 mi. W. Portal, Chiricahua Mts., Arizona,

August 22, 1958, D. D. Linsdale, collector. USNM69876.

Paratype.
—

"N. Mex." (1 2 ). At the Illinois Natural History Survey.

Host. —Unknown.
Discussion. —This species may be distinguished from ciipressi and

punctata by the smooth mesopleuron and outer orbits, from anmdata

and oregonensis by the entirely red abdomen, and from jtiniperi by

the red lateral lobes and lancet. The lancet of juniperi has fewer

annuli, and the lancet of annulata has more annuli than that of rufa.

The presence of large and distinct teeth on the 1st and 2nd annuli

of rufa will separate it from oregonensis.

Susana oregonensis, n. sp.

Female. —Length, 7.5 mm. Antenna and head black; maxilla and labium

whitish. Thorax black with pronotum, upper half of mesepisternum, posttergite,

anterior lobe, mesal half of each lateral lobe, and scutellum rufous. Legs rufous,

with each coxa, trochanter, extreme apex of hindtibia, and hindtarsus black;

front and middle tarsi infuscate. Abdomen rufous with first 2 tergites and apical

3 or 4 segments and sheath black. Wings hyaline.

Mesopleuron and outer orbits smooth and shining. Sheath straight above,

rounded below, truncate at apex (as in fig. 12). Lancet with 11 annuli; teeth

of annuli 1 and 2 very fine and indistinct, teeth larger on remaining annuli;

central serrulae each with 4 or 5 posterior subbasal teeth (fig. 6).

Male. —Unknown.

Holotype. —Female, Klamath Falls, Oregon, June 6, 1956. Joe Schuh,

collector. USNM69877.

Paratypes.— OREGON: Crook Co., 32 mi. S. Prineville, 3550', Bear

Creek, May 20, 1965, beating juniper, David L. Mays (1 ? ); Harney

Co., 10 mi. N. of Alford Ranch, June 11, 1964, beating juniper, Ken-

neth Goeden (19 ); 15 mi. E. of Sisters, May 15, 1967, sticky board
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Figs. 18-23, Larvae, Susana species: 18, cupressi Rohwer and Middleton, right

mandible, ventral view; 19, same, left mandible, ventral view; 20, same, epi-

pharynx; 21, same, maxilla, ventral view; 22, same, head, frontal view; 23,

oregonensis, n. sp., head, frontal view.

in juniper, Kenneth Goeden (1 ? ) . Deposited in the collections of

the U. S. National Museum, Oregon State University, and Oregon
Department of Agriculture.

Host. —Adults have been collected from Juniperus sp.

Discussion. —The impunctate mesopleuron and outer orbits will

separate oregonensis from cupressi and punctata. It differs from

juniperi and rufa by the black apical abdominal segments, and from

annulata by the rufous legs. The lancet differs from that of annulata by
the larger posterior subbasal teeth of the serrulae and the larger

annular teeth, and from that of rufa, to which it is most closely related,

by the smaller teeth on annuli 1 and 2.

This species has been collected only from eastern Oregon.

Susana annulata, n. sp.

Female. —Length, 8.0 mm. Antenna and head black; maxilla and labimn

whitish. Thorax rufous with the following black; lateral area of lateral lobes,

scutellum, mesepimeron, pectus, and metonotum. Front and middle legs rufous
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with base of each coxa, trochanter, and basal % of femur black, tarsus infuscate;

hindlegs black with basal V.i of tibia whitish. Abdomen rufous with basal plates,

apical 2 or 3 segments (sometimes rufous on apical segment), and sheath black.

Wings hyaline.

Mesopleuron and outer orbits smooth and shining. Sheath straight above,

rounded below, truncate at apex (fig. 12). Lancet with 14 annuli, teeth of each

annulus small; serrulae truncate, directed anteriorly, each with several fine

posterior subbasal teeth (fig. 7).

Male. —Length, 7.3 mm. Antenna, head, and thorax black. Legs rufous with

the following black: coxa, trochanter, base of front and middle femora, hind-

femur except extreme apex, and apical 4 segments of each tarsus. Abdomen rufous

with basal plates and apical 3 segments black.

Antenna with 4th segment longer than 3rd segment; 3rd segment enlarged,

laterally flattened, remaining segments flattened, but not as distinctly as 3rd.

Hypopygium rounded; genitalia as in fig. 16, 17.

Holotype.— Female, Stanford Univ., Palo Alto, California, IV-1933,

rec'd from H. E. Burke, Hym. Lot. No. 9924. USNM69878.

Allotype. —Male, same data as holotype.

Paratypes.— CALIFORNIA: same data as holotype (5 $ 9, 10 S $)
Sausalito, VII-L3, J. C. Thomson (19 ); Hopk. U. S. 19074K1 (4 S S

)

Palo Alto, coll. from Cupressus macrocarpa, III-11-1932, Keifer (15)
Sausalito, Marin Co., V-19-13, J. C. Thompson, Surgeon, USN (19).
All in the collection of the U. S. National Museum and Illinois Natural

History Survey.

Host. —One adult "coll. from Cupressus macrocarpa."

Discussion. —The lancet of this species is very distinct. There are

14 annuli, more than in any other species of Susana, the serrulae are

tnmcate, directed anteriorly, and bear very fine posterior subbasal

teeth, and the teeth of the annuli are very fine. Externally, annulata

may be separated from cupressi and punctata by the smooth meso-
pleuron and outer orbits, from juniperi and rufa by the black apical

abdominal segments, and from oregoncnsis by the darker legs.
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